Introduction
johann Friedrich Klotzsch (1805 -60), a German botanist and mycologist based at Berlin (Stafleu & Cowan 1979) , described, or was attributed as describing, over 3000 species and 220 genera of plants (iPni 2010) . Taxa belonging to Euphorbiaceae, including approximately 60 genera, account for more than a quarter of Klotzsch's productivity (iPni 2010) . The purpose of this work is to critically examine Klotzsch's genera, infrageneric taxa and species that are associated with Croton L. (Euphorbiaceae). Of these genera, Astraea Klotzsch is currently accepted as a genus, while the rest are considered synonyms of Croton Govaerts & al. 2000; Radcliffe-Smith 2001; Berry & al. 2005) . many of Klotzsch's names serve as basionyms of sections of Croton. Therefore, their status is relevant to ongoing work on the taxonomy of Croton, in which the rank of section plays an important role in classifying the estimated 800 -1200 accepted species into more manageable units. , Berry & al. (2005 Berry & al. ( , 2007 , ee & al. (2009) and others used the name 'Croton sect. Geiseleria (Klotzsch) Baill.', but upon closer evaluation ee & Berry (2010a) identified the correct name for this taxon as Croton sect. Geiseleria (a. Gray) Baill. This revealed the need for a similar critical examination of taxa described by, or attributed to, Klotzsch.
Material and methods
This work is based upon a review of the original literature and nomenclatural types. i relied on type specimens received on loan, first at WiS and subsequently at miCH, and the numerous types and type fragments assembled at a and GH by L. Croizat. i also relied heavily on the specimen photographs available from jSTOR Plant Science (2010+), those available online directly from the sites of the herbaria (abbrevations after Thiers 2008+) B, C, F, K, m, miCH, mO, nY, PH and US, as well as a collection of photos from G, G-BOiS, G-DC, Le, P, P-Bonpl., P-La and P-miCH generously made available by P. e. Berry (miCH) .
Previous lectotypifications are identified and additional lectotypes, neotypes and epitypes are designated in some cases. virtually all of Klotzsch's species names lack a holotype, and lectotypes are designated in some of the cases in which it is desirable to do so in order to ensure nomenclatural stability through the continuation of the current usage of the names. The currently accepted names for many of Klotzsch's species were published by j. müller argoviensis or by H. e. Baillon and many of these likewise require lectotypification. Holotypes are assumed only when a single gathering in a particular herbarium was cited in the protologue and it appears that there is only a single specimen of that gathering in that herbarium, or a single gathering, but no herbarium, was cited in the protologue and it appears that only a single specimen exists in the institution where the author was based (iCBn art. 9.1, Rec. 9a.4; art. 37, note 1, mcneill & al. 2006) . a large number of Klotzsch's taxa lack a description or diagnosis, and as such are nomina nuda (iCBn art. 32.1-2, mcneill & al. 2006) . However, annotated specimens exist for nearly all of these, and as such they can be linked to accepted species names. in cases in which subsequent authors made new combinations or replacement names for these names without any validating description or diagnosis, e.g. Baillon (1864: 340, 341, 347, 351) , these subsequent names are also nomina nuda. Despite these names being nomenclaturally nonexistent, nearly all of them have been included in indices such as Govaerts & al. (2000) , iPni (2010), Tropicos (2010) and Kew's World Checklist (2010) . These invalid names are accounted for by including them in square brackets in the synonymy of the accepted names to which they can be linked.
Taxonomic treatment
Taxa are arranged alphabetically by accepted family, genus, section, subsection and species names. accepted names are in boldface. Klotzsch's taxa and their currently accepted names are summarised in Table 1 . a discussion is provided for taxa and specimens for which it is warranted. Klotzsch and A. prunifolia Klotzsch, had previously been used in Croton. This has led some workers to interpret some of these Astraea names as new combinations based on species of Croton and the remaining Astraea names as nomina nuda because no description or diagnosis was given for any of them. C. divaricatus Sw. was described from the West indies with a pair of glands at the base of the leaves (Swartz 1788: 100) and was subsequently transferred as a variety of C. glandulosus L. by müller (1866: 684). C. prunifolius vahl was also described from the West indies as a perennial shrub with axillary inflorescences and lepidote scales (Geiseler 1807: 47) . Klotzsch (1841) made no reference to these and there are numerous morphological and geographical differences between them and Astraea, which does not have glands at the base of the leaves and only simple or stellate trichomes. Therefore, as in Baillon (1864) and müller (1866), these should not be interpreted as basionyms of the Astraea species. Both prior uses of C. tomentosus (Shecut 1806: 471; Link 1822: 406) are illegitimate and A. tomentosa has not been interpreted as a combination of either of them. Given the lack of descriptions or diagnoses, or reference to any previously published species, all of Klotzsch's (1841) Astraea species names, except for A. lobata, were not validly published by him (iCBn art. 32.1, mcneill & al. 2006) .
A. tomentosa
in the original description of Astraea (Klotzsch 1841) no species was indicated as the type, although A. lobata was the only valid species included and could therefore be interpreted as the obligate type. Klotzsch (1853: 103) stated "When i first established Astraea upon Croton lobatus, Linn., in the year 1841, i was only acquainted with eight species belonging to this genus; since that time they have increased to not less than twenty-two. Specimens of all of them are preserved in the Royal Herbarium at Berlin." This can be interpreted as a lectotypification of Astraea with Croton lobatus. it also provides evidence that at one time there was material at B for all of Klotzsch's (1841) i have not been able to locate any apparent original material of Astraea seemannii. Klotzsch (1853: 103) indicated that it was from "near Panama." müller (1866: 669) transferred it as a variety of Croton lobatus and listed specimens from nicaragua and veracruz, mexico, which is the type locality of C. lobatus. The only species of Astraea recognised as occurring outside of South america is A. lobata; it therefore seems certain that A. seemannii is a synonym of it. Webster & Burch (1967: 263) , Burger & Huft (1995: 93) and Webster (2001b: 870) in the entry for 'Crotonanthus padifolius' (Schlechtendal 1855: 634), the only description given other than the locality information was "Frutex 5-6". This is not sufficient to distinguish the taxon from others included in the same work, such as the identically-described Croton fragilis Kunth ("Frutex 5 -6") on the preceding page, and therefore 'Crotonanthus padifolius' should be considered a nomen nudum (iCBn art. 32.1-2, mcneill & al. 2006) . i have been unable to locate any of the material cited for Crotonanthus padifolius (Schlechtendal 1855) Croton guianensis aubl. is placed here in Croton sect. Barhamia even though the glands at the base of the leaves are unusual for the section. These are clearly visible in t. 339 cited in the protologue and in the specimen from adanson's herbarium. until Britton (1918: 207) . This choice rendered Tiglium Klotzsch synonymous with Croton. ee & Berry (2010a) explained in more detail that the earlier lectotypification of Small (1913) can be superseded and that the one by Webster (1993: 800) is superfluous. Klotzsch (1843c: 3) described four new Tiglium species from the Philippines based on specimens collected by Cuming. müller (1865) later described these as species or varieties of Croton and cited all of the same Cuming specimens plus a few more, but did not make reference to Klotzsch (1843c). Two of Klotzsch's (1843c) Tiglium names, T. lanceolatum Klotzsch and T. pubescens Klotzsch, were blocked from being transferred to Croton by earlier uses of those epithets, and müller (1865) effectively blocked the other two, T. cumingii Klotzsch and T. subincanum Klotzsch, by using those epithets in the descriptions of unrelated species of Croton (müller 1865: 101, 139 Argyrodendron bicolor is here neotypified with J. Kirk 60 (K), on which there is the note "= Argyrodendron bicolor, Kl. (compared with type from Berlin! j. H. 1.6.11) Croton menyharti, Pax." Argyrodendron Klotzsch is a later homonym of Argyrodendron F. muell. (Malvaceae, mueller 1858: 2), but it should not be interpreted as being linked to Leucadendron sect. Argyrodendron endl. (Proteaceae, endlicher 1847: 74) such as by Farr & al. (1979: 128) . Angelandra müll. arg., which was followed by Pax (1890: 40) and Pax & Hoffmann (1931: 87) , the latter authors listing C. ellipticus nutt. and C. monanthogynus michx., apparently as distinct species, for the section. although Torrey (1853: 295) only made the combination Gynamblosis monanthogyna (michx.) Torr. in Gynamblosis, the type of Gynamblosis is that of the older name that it replaced, which is Engelmannia nuttalliana Klotzsch (iCBn art. 7.3, mcneill & al. 2006 ). Webster (1993: 813) accepted both 'Croton sect. Gynamblosis (Torr.) a. Gray' and 'Croton sect. Pilinophytum (Klozsch) a.Gray,' and considered C. lindheimerianus Scheele to be the accepted name for C. ellipticus (as E. nuttalliana). However, ee & Berry (2010b) synonymised Engelmannia Klotzsch, Gynamblosis Torr. and Pilinophytum Klotzsch under Croton sect. Heptallon (Raf.) müll. arg. and indicated that Gray (1856: 391 -392) had combined these as subgenera, not as sections. Both Webster (1993: 813) and ee & Berry (2010b: 157) erroneously treated Engelmannia Klotzsch, nom. illeg. and Gynamblosis Torr. as heterotypic synonyms, while they are actually homotypic.
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